Inositol 1,4,5-trisphosphate metabolism in the cerebella of Lurcher mutant mice and patients with olivopontocerebellar atrophy.
We have investigated inositol 1,4,5-trisphosphate (InsP3) metabolism in cerebellar membranes of normal humans and patients with dominant ataxia ('C' kindred), and also in cerebellar microsomes of Lurcher mutant mouse (a suggested model for cerebellar ataxia). Various [3H]InsP3 metabolites formed were separated by HPLC using 3 successive convex gradients of 1.7 M ammonium formate, pH 3.7. [3H]InsP3 metabolism was rapid and in 15- and 45-day-old control mice cerebella about 50% of [3H]InsP3 was metabolized within 20 s. In 15-day-old Lurcher mice the rate of [3H]InsP3 metabolism was significantly low (40% of normal). [3H]InsP3 metabolism was almost absent in 45-day-old Lurcher mice cerebellar microsomes. The decreased [3H]InsP3 metabolism was consistent with decreased recovery of the various inositol polyphosphates formed. Similarly, in cerebellar membranes of human patients with olivopontocerebellar atrophy (OPCA) a significant decrease in [3H]InsP3 metabolism was observed when compared with normal controls. These data suggest that altered phosphoinositide turnover may be associated with the onset of neuronal degeneration in human OPCA.